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spathulata Sieb. et Zucc., with special reference to 
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In 1953 the junior author noticed that the nectariferous gland inside the base 
of the corolla of Abelia spathulata var. subtetrasepala is quite different from that 
of its mother species, A. spathulata. This fact attracted our attention, as the shape 
of the gland has been in general considered stable in the same species, and we 
reexamined A. spathulata and its allied races in detail. 

Abelia spathulata Sieb. et Zucc. endemic to Japan is a common shrub growing 
on hiils and mountains of Honshu, and is very variable in the shape and the size 
of leaves, the hairiness of branches, leaves, calyx-tubes and filaments, the shape 
and the size of calyx-lobes, and the size and the colour of corollae. It varies also 
by individual and by the condition of the habitat. When growing on barren lands, 
such as serpentine area, it becomes a very densely branched shrub with small leaves 
and flowers. 

After a careful examination of a large number of living and dried specimens 
from various districts, however, we came to the conclusion that A. spathulata in 
a wide sense can be divided into several geographical races as explained below. 
So-called ‘mass collections’ were made on several mountains where two or three 
races of the species are growing. - Besides the characters which have hitherto been 
pointed out, we confirmed that the character of the gland at the base of corolla- 
tube is an important one to separate the races, and it correlates with other mor¬ 
phological characters. 

* Botanical Institute, Faculty of Science, University of Tokyo. 
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The typical race, A spathulatci var. spathulata, has 5 calyx-lobes of almost 
equal size, usually yellowish white corollae 2-3 cm long, and a short clavate gland 
inside the narrow base of corolla-tube (Fig. 1, A). Its branches, petioles and calyx- 
tubes are glabrescent or sparsely pilose with short hairs. This race is most widely 
distributed in Honshu ranging from the Kwant6 district west to the Chugoku 
district, Shikoku, and northwestern Kyushu (Map. 1). In this race the shape of 
glands varies by individual to some extent (Fig. 2). 



Map 1. Distribution areas of Abelia spathulata and its allied races. I. Solid line: 
total area of A. spathulata. Dots: A. tetrasepala (Circles: published records). 
Crosses: A. spathulata var. stenophylla. II. Dots: A. spathulata var. sansuinea. 


Var. tetrasepala Koidzumi (1915) ( = var. sub tetrasepala Makino 1917) is very 
clearly separated from var. spathulata in having a dorsal calyx-lobe always strik¬ 
ingly smaller than the other 4 lobes, often larger corollae 3-4 cm long with a longer 
slender tube, and a carnose flat gland totally fused to the inside of the conspicuous¬ 
ly gibbose base of corolla-tube (Fig. I, D). Its corolla is very similar to that of 
Weigelastrum in shape, size, and colour. Its petioles and the basal part and 
the midrib beneath of its leaves are pilose with patent longer hairs, and its calyx- 
tubes are more densely appressed pubescent too. Its flowers are generally almost 
sessile (common peduncles 0.5-2 mm long), and its filaments are less hairy. This 
race blooms about 2 weeks earlier than the other races when growing at the same 
locality. It prefers mountain districts, and is found from Prov. Iwashiro south-west 
to a calcareous mountain of north Kyushu (cf. Map 1). 
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Fig. 1. Floral glands of Abelia spathulata and its allied races. A. Abelia 
spathulata var, spathulata, B. A. spathulata var. sanguinea, C. A. spathulata 
var. stenophylla, D. A. tetrasepala. ( 1. Base of corolla-tube, side view, Xca. 
8; 2, Ditto, ventral view, Xca. 8; 3. Floral gland, whole view, mag.; 4. Dit¬ 
to, longitudinal section, mag.). 
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Besides the typical race above mentioned a few other races which have de¬ 
finite ranges can be recognized in A. spathulata. To the north, a remarkable 
geographical race is differentiated in the T6hoku-Hokuriku region. Its thick floral 
gland (Fig. 1. G) is adhered to the inside of the slightly gibbose corolla-tube, show¬ 
ing somewhat intermediate characters between var. spathulata and var. tetra- 
sepala. Its calyx-tubes are hairy, and its young branches, its petioles and its mid- 



Fig. 2. Variations in floral glands of Abelia spathulata var. spathulata. Upper row 
from Jimmuji, Prov. Sagami. Lower row from Mt. Takao, Prov. Musashi. 


rib of the underside of leaves are pilose with patent longer hairs. Its leaves are 
often larger, thicker and lustrous, as is usual in many other plants of that region, 
but they are especially variable in shape and size. To a large broad leaved form 
common in this race, var. macrophylla Honda (1941) was named, but var. steno- 
phylla Honda (1936) based on an extreme form with narrow lanceolate leaves is 
the earliest name for this race. Some transitional forms are observed in the zone 
where this race meets with var. spathulata (cf. Maps 1 & 2). It is to be noted 
that the area of this race coincides well with the Tdhoku-Hokuriku floristic region, 
where many old and young endemics in various plant groups have survived or 
differentiated having adapted to the climate with heavy snow-fall during winter. 

In the western part of the Hokuriku district, and the Kinki district, a form 
which is called f. pilosa Nakai (1921) occurs. It is very near to the typical A. 
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spathulata, and differs in having smaller floral glands, patently pilose corolla-tubes, 
and pilose branches, petioles and nerves as in var. stenophylla. The fact that two 
well differentiated races in eastern Honshu, one in the Kwant6-Chubu region and 
the other in the Tdhoku-Hokuriku region, are mixed up or show intermediate 
forms in the Kinki district, is often observed also in many other plants. 

Another race, var. sanguined Makino, is found only in higher altitudes (ca. 
1000 m to 2000 m above the sea-level) on mountains of middle Honshu from Prov. 
Shimotsuke southwest to Suruga and Shinano (Map 1, II). It has more reddish 
slender minutely pilose branches, long-caudate leaves with more ascending lateral 
veins, narrow bracteoles, distinct peduncles (2-5 mm long), smaller dark red corollae 
2-2.5 cm long often with a more curved tube, and a thick obcordate floral gland 
more or less adhered to the corolla-tube (Fig. 1. B). 

On mountains in Prov. Iwaki and Iwashiro, a confusing race showing inter¬ 
mediate characters between var. spathulata and var. saguinea is growing. Its 
corollae are much brighter pink as compared with var. sanguinea, its floral glands 
are almost the same as those of the typical A. spathulata, and its leaves are some¬ 
what similar to those of var. stenophylla. The colour of corollae varies by individual 
even at the same locality, and a few individuals have light yellow corollae, but 
all populations which we have examined on Mt. Otakine in Prov. Iwaki seem to 
belong to this one race (var. colorata). 

In middle Honshu, three races, var. spathulata , var. tetrasepala, and var. 
sanguinea which generally occupy different habitats come sometimes into contact 
on the same mountain, and although var. sanguinea usually occurs in higher alti¬ 
tudes than the others, they are growing side by side on some spots. Even in 
those cases, they are clearly discriminated by the characters above mentioned, and 
var. tetrasepala flowers much earlier than the other two. But where the flowering- 
season of late-flowering individuals of var. tetrasepala and that of early-flowering 
ones of A. spathulata overlap, a few individuals which show somewhat inter¬ 
mediate characters between the two races and are supposed to be natural hydrids 
between them are very rarely met with. 

Considering the fact that the character of nectariferous gland is pretty im¬ 
portant in entomophilous flowers, and is almost stable in the other genera of 
Caprifoliaceae such as Weigela , Diervilla , Linnaea , Leycestria, Kolkwitzia, Loni- 
cera, etc., it is very interesting that it varies strikingly in these so closely allied 
races. As the character of gland is quite stable in var. tetrasepala and is well 


5 



‘294 


10 # 


so ^ 10 % 


Base of Longitudinal Transversal section 

coroll-tube section of gland of base of corolla 



Fig. 3. Floral glands of Abelia spathulata and its allied 
races drawn schematically. A. Abelia spathulata var. 
spathulata, B. A. spathulata f. pilosa, C. A. spathulata 
var. sanguinea, D. A. spathulata var. stenophylla, E. 
A. tetrasepala, F. A. serrata. (Gland shaded) 


correlated with other mor¬ 
phological characters, this 
race merits specific recogni¬ 
tion as A. tetrasepala 
(Koidz.) Hara et Kurosawa. 
Its early-flowering habit 
seems to have been effective 
to keep this race apart 
from the others. The other 
geographical races which 
show wider ranges of varia¬ 
tions, and are more often 
connected by intermediates 
should properly be treated 
as varieties of A. spathulata. 
They seem to be on the 
way of speciation. 

Main differences in 
floral glands in these races 
are schematically shown in 
Fig. 3. Map 2 also shows 
geographical variations in 
several characters in A. 
spathulata. The alphabeti¬ 
cal characters a to e in a 
numerator indicate the 
shape of floral glands, a 
showing the type figured in 
Fig. 1. A3, c that in Fig. 1 
B3, e that in Fig. 1. C3, 
and b and d showing inter¬ 
mediate types between a 
and c, and c and e res¬ 
pectively. The numerical 
figure in a denominator is 
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an index showing the variations in seven other morphological characters; i. e. the 
shape of the base of corolla-tube, the hairiness of the base of corolla-tube, the 
hairiness of filaments, the hairiness of calyx-tube, the “size of corollae, the size of 
leaves, and the colour of corollae. Each character was divided into five grades 
scoring 0 to 4. For example the base of corolla-tube figured in Fig. 3 A was 
scored 0, and that in Fig. 3 D was scored 4. The glabrescent calyx-tube was scored 



Map. 2. Map showing indexes of geographical variations in Abelia spathulala. 
(Explanations in text). 


0, and that with dense long hairs 4; the corolla 1.5-2 cm long was scored 0, and that 
attaining 3.5-4cm long 4; the yellowish white corolla was scored 0, and the dark 
red one 4. The figures 1 to 3 show various grades of intermediates. By the simple 
additional step of all these differences, the total figure obtained running from 0 
to 28 can be used as an index showing various intermediate forms. Then the 
index figure of var. spathulata becomes 3 to 10, and that of var. stenophylla more 
than 15. Var. sanguined which occurs in higher altitudes of central Honshu over¬ 
laps in this map with var. spathulata , and its index was surrounded with a circle. 
These indexes in Map 2 are, of course, not accurate, but are useful to know a 
tendency of variations in the districts in question. 

Abelia serrata Sieb. et Zucc. common in western Japan is also closely allied 
to A. spathulata, but has usually only two calyx-lobes. But its calyx-lobes are 
sometimes cleft into two, and those specimens with such calyx-lobes have often 
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been misidentified as A. spathulata. Its floral gland, however, is fused to the 
corolla-tube (Fig. 3 F), and is different from that of the typical A. spathulata. 

Phylogenetical relationships between these races are very interesting, but are 
difficult to detect. It would be expected that A. tetrasepala might be derived 
from A. spathulata by the reduction of one sepal and the fusion of gland to the 
corolla-tube. But these tendencies seem to originate from old days in the genera 
Ahelia and Zebelia, as several species also from Himalaya and China have only 2 
or 4 sepals, and glands fused to the corolla-tube. A. spathulata seems to have 
had a wide range of tolerance. It is growing on various rocks including serpentine 
and limestone, and occupies a wide range in Japan differentiated into several races 
as explained above. 

Abelia spathulata Siebold et Zuccarini, FI. Jap. 1: 77 (1838), e typo—Hara, 
Enum. Sperm. Jap. 2 : 36 (1952). 

var. spathulata. "J pe<g. p "P - A. spathulata /3. elliptica Miq., Ann. Mus. 

Lugd.-Bat. 2: 269 ('18661, e typo; A. spathulata var. micrantha Nakai in Bot. Mag. 
Tokyo 41: 504 (1927), e typo. 

f. pilosa Nakai in Journ. Coll. Sci. Tokyo Univ. 42(2): 55(1921), p.p. p s< 
J. p "J 4f-Lectotypus. Honshu. Prov. Kawachi (Tada, Aug. 1899 in Herb. TI). 

var. colorata Hara et Kurosawa, var. nov. P AA'P Ppp p A" (=§fU) 

A typo corollis intense roseis differt. Gians ut in typo. 

Typus. Honshu. Prov. Iwaki: in monte Otakine (Hara et Kurosawa, Jun. 18, 
1955, fl. in Herb. TI). 

var. sanguinea Makino in Bot. Mag. Tokyo 18:106(1904). p J\ 

p'PAr- --A. sanguinea Makino (1917); A. curviflora Nakai (1927), e typo; A. 

sanguinea var. purpurascens Honda (1930), e typo. 

var. stenophylla Honda in Bot. Mag. Tokyo 50:436(1936), e typo, p rf "P p 

a'< J. p "J 4r .. -A. spathulata var. macrophylla Honda, l.c. 55 : 202 (1941),'e typo; A. 

ionostachya Nakai in Bull. Sci. Mus. Tokyo 33:23(1953), e typo. 

Abelia tetrasepala (Koidz.) Hara et Kurosawa, stat. nov. A A "P P P "P A” 

{P P pa<g'p'P A p)- A. spathulata var. tetrasepala Koidzuini in Bot. Mag. Tokyo 

29: 311 (1915), e typo; A. spathulata var. subtetrasepala Makino in Journ. Jap. 
Bot. 1 (5H 18 (1917). 
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~frfS t ■r' %*?? 'V Abelia tetrasepala (Koidz.) Hara et Kurosawa t IfXo 

*y y ■>< jfc ft *y 3 s (A. spathulata S. et Z.) K ( CDgjcM/bZMbtl&rt*, 
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7^0^|nl'\fil7t:i^|)?) 0 y=f'y 

£ ©W^gt?tt^tffsijjf©jHAli-c# < ©flilfcieoy»-c^a”C|5c-HS©^^ 

titria^L, 

«1-S7ESrab3Kllo^Jdt!a-*offit?ttffiSL.*ar‘S %©i — %xfc^£-bti, x 4 #x'y 
©«^'#-??tt—SL-cwsotc, yy^y y^tt±^©;(irifLw^M 
& aH- c tilfi s 0 

s ■?*< t j^hc y y ^ x y y h b%&b 

iibiihtb~ehho MM • y yy y A", ^ 

-y<d-yyxy yyA", ttyy©yyyf©3i/ a®£Mk:L-c rUS*^ 
fj-j ho **y y©yy y o¥< hte^-i> tw5t©is 
^ t V'Wm *'&. c -c v- 4 o 

i9^#;%^:t©y xy yy y*rij±frik it 
i^2)^, -t:©®btix^iii^ k: ttc£ l£ i) yyA^yy^icjE^o^yyyA^yy 
^gf2»o ci£LK#.7cll^f£ %o tffi9-'ffc^JSStc5iA/^fil«fei®lc^W'C % UfUf 
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f| Arcto-Tertiary S^O—Otr?) b, TO U T^WPfftlC fr£>TO C. fc 
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K6z6 HlYAMA: Oxalis corniculata L. f. 

atropurpurea Van Houtte 

Kmiali) ©it&£M:TS#TO;-©5*>, 

^•^».7Ba©1S*5ai<,?&R©^©3R.^t:T**^^$ TOU ctL^btr^t 

$«a©*^TO gs&©sb»©^ 

4>Sfc*LS %©%^v\), Vxttotos kvf-tu-efft e TOU 

*/K TO' i tCT^-S c fc tt951K»cf±^BErgB*»i^S>o'r, _htB-iS 

©§Hf %TO««*<d^Mk: loto^gwcSiL 5 S %©^|t^v> 0 tfc^t 
m&K(d:^^lli]©£i2fcTOTO^TO3 Kz»^K'Sib*L.53&5, 

A*^/Ji©*Tlc, 76 & 1 COW-C, rSBH'I^lT&TOT JJ J 

TOo 

407**^? ^So^iTO^:ijfcg|?jSlc|a;TOTOTOTO 5 £}|L-CTO t 

t tldk 5 •£ "O % 7x V 0 "i Oxalis corniculata war. atropurpurea ($j|$t 

11 34 j=f, 1897 4^) fc $ 4l7c %©, M Is 7c > Oxalis corniculata var. tropaeoloid.es 

Makino in Bot. Mag. Tokyo 27: 112 (1913) <k $ iftfc % © %, ^Sfd:#!! t OX, %<D 
c, -t cfc^tB^TO^n^tB^TOL-r, T27fcTOso^f'e&ofca*, gj 
tt**LK:?x7#*TO$ 4 5 (FxTM^'b &1ZB1! 

LfiCfefcGDtt 1926 1923 *£&$*© t fc”C£> 5 ) c ffi, CO^TAst/MT'O 

TOtt^©%©TOTO 5 tcM 5 o 

Oxalis corniculata L. forma atropurpurea Van Houtte ex Hegi, Ill. FI. Mitt.- 
Europ. 4-3 : 1656 (1924) sub var. genuina Rouy et Foucaud. 

O. corniculata f. tropaeoloides (Schlachter ex Planch.) Knuth in Engl., Pfl.-reich 
IV-130-95: 149 (1930); Hara, Enurn. Sperm. Jap. 3: 9 (1954). 
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